666 Answers to Odd-Numbered Questions

To minimize the time is to minimize the total distance the light travels
going from A 1o B. The total distance is

D{x) = (x> + az}l/z + ((c — x¥F + )2,
Then D'(x) = 0 and D(x) has it minimum when

FEAdT

ac X [
x= L or, — = . It follows that
a+tb a a-+b
be c— X [
c—x= , OF = . This means that the two tefangles
a-+b b o+ b ‘ ‘ =

APR and BOR are similar, and the two angles must be equaal.

59. (a) v _ cr(2rg — 3r) which is zero when
-

2
r=-r

3

N

{0, 0.5] by [—0.01, 0.03]

(®)

61, p(x) = 6x — {&* — 6x% + 15x), x = 0. This function has its
maximum value at the points (0, 0) and (3, 0).
63.@y'(0) =0 My (~L)=0
() ¥{0) = 0,50d = 0.¥'{0) = 0,s50c = 0.
Then y{—L) = —al® + bL? = H and
¥(—L) = 3al® — 2bL = 0.

H H
Solving, @ = ZE and b = 3-5, which gives the equation shown.

65. (a) The x- and y-intercepts of the line through R and 7 are x —~ ﬁ and
a - xf'(x) respectively.
The area of the triangle is the product of these two values,
(b) Domain: {0, 10)

[0, 101 by [~100, 1000]

The vertical asymptotes at x = 0 and x = 10 correspond to horizontal
or vertical tangent lines, which do not form triangles.

(c} Height = 15, which is 3 times the y-coordinate of the center of the
ellipse.

{d) Part (a) remains unchanged.
The domain is (0, C) and the graph is sin'éilar.
The minimum area occurs when x2 = %— From this, it follows that

the triangle has minimum area when its height is 34.

Section 5.5

Quick Review 5.5
1. 2xcos (22 + 1)

3, x = —0.567
S.y=x+1
+1
7@r=~1 (B)x=——— ~ ~0.684
. 2e

[0, ) by [-0.2, 1.3]

Exercises 5.5

L.(@)L(x) = 10x — I3
(b) Differs from the true value in absolute value by less than 107
@ Lix)=2
{b) Differs from the true value in absolute value by less than 1072
S.@L(x)y=x—m
{b) Differs from the true value in absolute value by less than 1073
7. £(0) = 1. Also, f'{x) = k(1 + x)¥7!, s0 £'(0) = k. This means the
linearization at x = O is L{x) = 1 + kax.

@1 —6x (b)2+2x (c)l-—'a

11, y = 10 + 0.05{x - 10),50 y = 10.05
13. y = 10 + (1/300)(x — 1000),s0y = 10 = 1/150 = 9.993
15. (a) dy = (32% — 3} dx

(b) dy = 0.45 at the given values
17.{(a) dy = (3xInx + x)dx

{b) dy = 0.0l at the given values
19. (a) dy = (cos x) &Y dx

(b) dy = 0.1 at the given values

dx

21. {(a) dv s 1)2

(b} dy = 0,01 at the given values
23, ——=——dx

1- 12
. ; dx
1+ 1622
27.(2) 0.21 (B)0.2 () 0,01
2 1 1
29.@) -7 B o © -5
31. AV = draldr = 207 cm®
33, AV = 3a*dx = |5em®
35, AV = 2wah dr = whem®
37. 27{10)(0.1) = 63 in?
39.3(15)%(0.2) = 135 cm®
. @x+1 @) fo1) =11
(c) The actual value is less than 1.1, since the derivative is decreasing
over the interval [0, 0.1].

25

2
43. The diameter grew p = {1.6366 in. The cross-section area grew about
10 in?.
45. The side should be measured to within 1%.
dV  2wrhdr cI

47, V = mr2h (where h is constant), so — = = = 0.2%
14 Trth -"
. 4 r
49. Since V = ~§m , we have dV = der2dr = 477" Z
The volume error in each case is simply % in,

Sphere Type | True Radius | Tape Error | Radius Error | Volume Error
Orange 2¢ /8" /167" 1in®
Melon 4" 1/8" /167" 4in®

Beach Ball L /8" 1/16%" 12.25 in®

51. About 37.87 1o |
33. x =~ 0.682328
55. x = 0.386237, 1.961569
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57. True. A look at the graph reveals the problem. The graph decreases after 11. (a) 1 ft/min  (b) 407 ft2/min \
x = 1 toward a horizontal asymptote of x = 0, so the x-intercepts of the dx 3000
tangent lines keep getting bigger without approaching a zero. 13. @ T mph & 420.084 mph

59.B 1 -

61.D 15, 27 % 0,0239 in¥/min

63.If f'(x;) # 0, then x, and all later approximations are equal to x;. 2500

65. x5 = —2,x3 = 4, x4 = —8, and x5 = 16; 1 20
[I,J — =1 17.(a) — = L.13cm/min  (b) ——— = —8.49 cm/min
9 37

119

%’ 19. (a) 12 fsec  (b) —Tftzlsec () —1 radian/sec
W d.-""”f

[~

3
/ 21. (a) g ft/sec  (b) —Eradiam'sec

24
23.(a) — cm/sec  (b) 0cm/sec
[-10, 10] by [-3, 3] 5

. —0.00746 cm/!
67. Finding a zero of sin x by Newton’s method would use the recursive for- Oh 160801 SIieg
sin (x .
mula x4 = X, — () = x, — tan x,, and that is exactly what the 25. 1 radian/sec
cos () 27. 1.6 em*/min
calculator would be doing. Any zero of sin x would be a multiple of 7. 29. —3 fifsec
v 69. lim tanxs lim sifi x/cos 31. In front: 2 radians/sec; Half second later: 1 radian/sec
2 E w0 = 33.7.1in/min  35.29.5 l;nots
i dA dA
=: ifm I sinx 37. False. Since 2= = 2ar 2. the value of == depends on r,
=0\ cOsXx X dt dr dr
| — 3.E ; 41. B 5
=(u lim de _ dr _ 6P _np e _
(;_’PO o x) (,,1_,0 % ) 3@ = 03 —-=09 — = 0.6 = 1.5625
={1)(1) = L d d
w4 =35 L= 50605
71. The linearization is 1 + —. It is the sum of the two individual 4 s
e mea_m s 27 S & 45. (a) The point being plotted would correspond to a point on the edge of
linearizations. the wheel as the wheel turns.

(b) One possible answer:
f = 16471, where ¢ is in seconds.

Sectlon 5'6 (c) Assuming counterclockwise motion, the rates are as follows.
. " 7T dx
Quick Review 5.6 0= 7 = ~TLOG fisec
1. V74 dy ‘
1—2y ) =y ~ 71.086 ft/sec
T2x 42y — 1 d
- 9 =255 ~ 100531 fissec
5. 2x cos“y 2 dt
7. One possible answer: x = =2 + 61,y = 1 — 41,0 = = I, dy _ —_—
9. One possible answer: 7/2 = t = 37 /2 dr
u dx
Exercises 5.6 0 = m = 0ftlsec
1 .d_A ey ﬁ dy
var T T ar = 100,531 fise
3. (a) dav = a2 dh 47. (a) 9% per year (b) Increasing at 1% per year
dt dt
Vv d
(b) % = 2arrh d—r . . .
WV b 7 Quick Quiz (Sections 5.4-5.6)
© g =g YAy LB 3.A

dx dy _dz

— At y—+
sﬁ_xdr Yar T ar ) s
N = Review Exercises
1 dav dR dl 3 4 4 .
7. (a) 1voltfsec (b) -3 amp/sec  (c) ry = II + RI 1. Maximum: atx = 5; minimum: —4 at x = —2
drR 3 o - dR . » 2. No global extrema
(d) B2 ohms/sec. R is increasing since o is positive. 3.(2) |~1,0)and |1, o)
dA dpP dD 14 (b) (—oo,1] and (0, 1|
9.(a) — = l4em? b) = = Ocm/sec (¢) — = —— cm/sec : J
(a) = cm*/sec  (b) P cm/sec (¢) i T cm/se © (—o0,0) and (0, 0)
(d) The area is increasing, because its derivative is positive. The perime- (d) None
ter is not changing, because its derivative is zero. The diagonal length (e) Local minima at (1, e) and (—1, ¢)
is decreasing, because its derivative is negative. (f) None

J \



